
phosphogluconate, after decarboxylation, can be recycled via pentose sugars to
glycolysis. Regulation of the 2,3-bisphosphoglycerate level is a critical determinant
of oxygen affinity of hemoglobin. Enzyme deficiency states in order of prevalence:
glucose-6-phosphate dehydrogenase (G6PD) > pyruvate kinase > glucose-6-
phosphate isomerase > rare deficiencies of other enzymes in the pathway. The
more common enzyme deficiencies are encircled.

Another consequence of the relative simplicity of red cells is that
they have a limited range of ways to manifest distress under
hardship; in essence, any sort of metabolic failure will eventually
lead either to structural damage to the membrane or to failure of the
cation pump. In either case, the life span of the red cell is reduced,
which is the definition of a hemolytic disorder. If the rate of red cell
destruction exceeds the capacity of the bone marrow to produce
more red cells, the hemolytic disorder will manifest as HA.

Thus, the essential pathophysiologic process common to all HAs
is an increased red cell turnover; in many HAs, this is due at least in
part to an acceleration of the senescence process described above.
The gold standard for proving that the life span of red cells is
reduced (compared to the normal value of about 120 days) is a red
cell survival study, which can be carried out by labeling the red cells
with 51Cr and measuring the fall in radioactivity over several days or
weeks (this classic test can now be replaced by a methodology using
the nonradioactive isotope 15N). If the hemolytic event is transient, it
does not usually cause any long-term consequences, except for an
increased requirement for erythropoietic factors, particularly folic
acid. However, if hemolysis is recurrent or persistent, the increased
bilirubin production favors the formation of gallstones. If a
considerable proportion of hemolysis takes place in the spleen, as is
often the case, splenomegaly may become increasingly a feature,
and hypersplenism may develop, with consequent neutropenia
and/or thrombocytopenia.

The increased red cell turnover has important consequences. In
normal subjects, the iron from effete red cells is very efficiently
recycled by the body; however, with chronic intravascular hemolysis,
the persistent hemoglobinuria will cause considerable iron loss,
needing replacement. With chronic extravascular hemolysis, the
opposite problem, iron overload, is more common, especially if the


